Chronic obstructive pulmonary disease (COPD) is highly prevalent illness, and the prevalence varies throughout the world. An overall COPD prevalence of 7.8%--19.7% is reported in adult population.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] Patients usually suffer from cough, sputum, dyspnea, and sometimes acute worsening of these symptoms, termed as COPD exacerbation, especially in winter season. Acute COPD exacerbations, which can lead to more frequent physician/hospital admissions, hospitalizations, life-threatening complications, and death, are mostly associated with tracheobronchial infections and air pollution.\[[@ref8]\] Acute exacerbations are more common in severe COPD cases, and those cases are reported to be referred to the hospital 1.5--2.5 times per year.\[[@ref9]\]

Of the infectious COPD exacerbations, 40%--60% are known to be related to bacterial infections and 30% are related to respiratory viral infections (rhinoviruses, influenza viruses, etc.).\[[@ref10]\] Influenza vaccination has been shown to reduce outpatient visits, hospitalizations, and mortality rates due to COPD exacerbations.\[[@ref11][@ref12]\] Pneumococcal vaccine has also been shown to decrease pneumococcal pneumonia in COPD patients.\[[@ref13][@ref14]\] In current practice, GOLD guidelines recommend influenza vaccination in all COPD patients to reduce serious illness.\[[@ref15]\] Similarly, conjugate and polysaccharide (PCV13 and PPSV23, respectively) pneumococcal vaccines are recommended for all COPD patients aged ≥65 years. PPSV is also recommended for younger patients (\<65 years) with significant comorbid conditions including chronic heart or lung diseases.\[[@ref15]\]

The purpose of this study is to detect the prevalence and the factors associated with influenza and pneumococcal vaccination and outcomes of vaccination during 2013--2014 season in COPD patients in Turkey.

Methods {#sec1-2}
=======

Study design {#sec2-1}
------------

This multicenter retrospective cohort study was carried out in 53 different centers in Turkey between December 1, 2014, and January 31, 2015, following approval by the ethics committee.

Study population {#sec2-2}
----------------

During the study period, all patients (\>40 years of age) who were admitted to these centers with at least 1 year history of COPD, diagnosed according to the GOLD criteria, and agreed to participate in the study were included.\[[@ref15]\] Demographic characteristics and patients symptoms were collected, and modified Medical Research Council (mMRC) dyspnea scale was filled for each patient by physicians using a standard questionnaire, which was completed by face-to-face interviews. Whether patients had influenza vaccination in the recent year (Have you been vaccinated for influenza in the last year?) and pneumococcal vaccination at least once in a lifetime (Have you ever received the pneumococcal vaccine?) were questioned. COPD exacerbation was defined as worsening of respiratory symptoms requiring a physician or a hospital visit or hospitalization (How many times have you been admitted to a physician or a hospital due to worsening of your respiratory symptoms?/How many times have you been hospitalized due to worsening of your respiratory symptoms?). Physician/hospital visits and/or hospitalizations due to COPD exacerbation were also recorded.

Statistical analysis {#sec2-3}
--------------------

Data analysis was performed using SPSS software (version 13.01, SPSS Inc., Chicago, IL, USA). The Chi-square test was used to compare categorical variables. The Kolmogorov--Smirnov test was used to test for normal distribution of variables. The parametric student\'s *t*-test was used for comparing mean or median values of normally distributed data, and the nonparametric Mann--Whitney U-test was used to compare data that were not normally distributed. Factors that were potential contributors to vaccination (age, gender, education, smoking, body mass index, residential area, comorbidities, and COPD severity) were analyzed using logistic regression. Multivariate logistic regression analysis was used as a stepwise descending method from predictive factors with a significance \<0.05 in the univariate analysis.

Results {#sec1-3}
=======

A total of 5135 patients were collected from the study centers. However, after exclusion of 167 patients due to younger age (≤40 years), repeated records, and patients with missing data, 4968 patients were analyzed. Of all patients, 4196 were male (84.5%) and the mean age was a 66.5 ± 10.0 years (male: 66.6 ± 9.8, female: 66.1 ± 10.7). Other demographic characteristics are summarized in [Table 1](#T1){ref-type="table"}.
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Demographic characteristics of chronic obstructive pulmonary disease patients according to the influenza vaccination status
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Influenza and pneumococcal vaccination rate {#sec2-4}
-------------------------------------------

Overall rate of influenza vaccination was 37.9% (1885/4968, 95% confidence interval \[CI\]: 0.366--0.393) during 2013--2014 seasons. Vaccination rates were 41.4% (852/2060, 95% CI: 0.392--0.435) and 39.7% (324/816, 95% CI: 0.364--0.431) in COPD D and C and 36.0% (363/1009, 95% CI: 0.330--0.389) and 32.4% (343/1059, 95% CI: 0.296--0.352) in COPD B and A, respectively (*P* \< 0.001). Patients with older age, higher education, more severe COPD, and comorbid diseases and also patients who are ex-smokers and residing in urban area had significantly higher rates of influenza vaccination \[[Table 1](#T1){ref-type="table"}\].

Overall rate of pneumococcal vaccination was 13.3% (659/4966, 95% CI: 0.123--0.142) at least once during in a life time. Similar to influenza, pneumococcal vaccination rates were also significantly higher in ex-smokers (15.1% vs. 9.1%, *P* \< 0.001), patients with higher education (university: 29.8%, secondary/high school: 20.0%, elementary school: 11.3% vs. uneducated: 8.3%, *P* \< 0.001), patients with comorbid diseases (15.4% vs. 10.4%, *P* \< 0.001), and patients residing in urban area (15.1% vs. 8.8%, *P* \< 0.001), except COPD severity (COPD D: 15.2%, COPD C: 12.3%, COPD B: 13.9%, and COPD A: 14.4%, *P* = 0.270). Furthermore, female patients had significantly higher rates of pneumococcal vaccination (16.0% vs. 12.8%, *P* = 0.017).

Multivariate logistic regression analysis showed that advanced age (odds ratio \[OR\]: 1.519, 95% CI: 1.327--1.738, *P* \< 0.001 and OR: 1.309, 95% CI: 1.084--1.580, *P* = 0.005), higher education levels (OR: 4.217, 95% CI: 2.990--5.947, *P* \< 0.001 and OR: 6.200, 95% CI: 4.033--9.533, *P* \< 0.001), presence of comorbidities (OR: 1.207, 95% CI: 1.060--1.374, *P* = 0.004 and OR: 1.357, 95% CI: 1.126--1.635, *P* \< 0.001), and higher COPD stages and exacerbation rates (OR: 1.175, 95% CI: 1.028--1.342, *P* = 0.018 and OR: 1.518, 95% CI: 1.263--1.824, *P* \< 0.001) were found to be associated with both influenza and pneumococcal vaccination, respectively \[[Table 2](#T2){ref-type="table"}\]. Multivariate logistic regression analysis also showed female gender as a factor that contributing to (OR: 1.675, 95% CI: 1.288--2.178, *P* \< 0.001) pneumococcal vaccination. On the contrary, active smoking was associated with lower influenza and pneumococcal vaccination rates (OR: 0.638, 95% CI: 0.501--0.813, *P* \< 0.001 and OR: 0.679, 95%CI: 0.474--0.972, *P* = 0.034).

###### 

Multivariate logistic regression analysis of demographic parameters contributing influenza and pneumococcal vaccination
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Among influenza-vaccinated patients, 86.3% (1627/1885, 95% CI: 0.846--0.877), 6.3% (119/1885, 95% CI: 0.053--0.075), and 7.3% (139/1885, 95% CI: 0.062--0.086) said that they had been vaccinated after the recommendation of their physicians, pharmacists, or others, respectively. In contrast, among the patients unvaccinated, 53.1% (1645/3026, 95% CI: 0.525--0.561) stated that their physician did not recommend vaccination, 12.6% (390/3026, 95% CI: 0.117--0.141) said that the vaccine was ineffective, and 34.3 (991/3026, 95% CI: 0.311--0.344) reported other reasons.

Annual chronic obstructive pulmonary disease exacerbation and hospitalization rates {#sec2-5}
-----------------------------------------------------------------------------------

Annual number of COPD exacerbation requiring physician/outpatient visit was 2.73 ± 2.85 times per year and requiring hospitalization was 0.92 ± 1.58 times per year. Patients with older age (\>65), lower education levels, more severe COPD, comorbid diseases, and lower BMI and patients who are male and are residing in rural area and vaccinated for influenza had significantly higher rates of COPD exacerbation rates \[[Table 3](#T3){ref-type="table"}\].

###### 

The number of physician/policlinic visits and hospitalizations due to chronic obstructive pulmonary disease exacerbations per year
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Discussion {#sec1-4}
==========

In this study, we found that the overall prevalence of influenza vaccination among COPD patients during 2013--2014 season was 37.9% and pneumococcal vaccination at least once in a lifetime was 13.3%. A recent study which was performed in western cities of Turkey showed similar vaccination rates (36.5% for influenza and 14.1% for the pneumococcus).\[[@ref16]\] Influenza and pneumococcus vaccination rates were found to be unchanged during this 8-year period after a study which was performed in Eastern Black Sea Region of Turkey during 2006/2007 season, and in that previous study, vaccination rates were detected as 33.3% and 12.0%, respectively.\[[@ref17]\] Despite vaccine recommended groups are well defined and vaccines were reimbursed by Social Security Institution, vaccination rates remain low in Turkey. There are varying vaccination rates in COPD patients worldwide. In the PLATINO study which was conducted in 2003 in five different Latin American countries, influenza vaccination rate reported to be lower in Caracas (Venezuela) and higher in Santiago (Chile) as 5.1% and 52%, respectively.\[[@ref18]\] A study from Italy by Chiatti *et al*. showed that the influenza vaccination rate to be 30.5% during 2004/2005 season.\[[@ref19]\] One another study from Germany showed 46.5% of patients received influenza vaccine and 14.6% received pneumococcal vaccine during 2002/2003 season.\[[@ref20]\] On the other hand, higher influenza vaccination rates were reported from Norway (59%, during 2006/2007 season) and from France (73%, during 2010/2011 season).\[[@ref21][@ref22]\] More acceptable vaccination rates were reported from Spain in 2003 for influenza (84.2%) and for pneumococcus (65%).\[[@ref23]\] However, a recent study reported a small decrease in overall prevalence of influenza vaccination (62.7%) in Spain.\[[@ref24]\]

Patients with older age, higher level of education, more severe COPD, and comorbidities and patients who were ex-smokers and residing in urban areas had higher rates of influenza vaccination. Similarly, ex-smokers, patients with a higher level of education and comorbidities, patients residing in urban area, and also female patients had higher rates of pneumococcus vaccination. Similar to our results, the vaccination rates were found to be higher among the higher educational levels,\[[@ref16][@ref20][@ref24][@ref25][@ref26][@ref27]\] elder patients and those with concomitant disease,\[[@ref16][@ref19][@ref21]\] and were found to be lower among active smokers.\[[@ref17][@ref19][@ref21]\] Ariñez-Fernandez *et al*. also concluded that the most important determinants of pneumococcus vaccination are female gender, advanced age, and severity of COPD.\[[@ref28]\] In addition to the some demographical characteristics, vaccine recommendation by physician seems to be an important determinant of vaccination. We detected that, of the patients being vaccinated, 86.3% reported that they took into consideration of their physician\'s advice, while 53.1% of patients being unvaccinated reported that their physician gave no advice. Some studies also emphasize the importance of physicians\' recommendation in vaccination rates.\[[@ref16][@ref22]\] However, some other studies underline the role of patients not believing the effectiveness of vaccines.\[[@ref29]\]

Our study showed that the annual number of COPD exacerbations requiring physician/outpatient visits or hospitalizations (2.73 ± 2.85 and 0.92 ± 1.58, respectively) was higher than those previous studies.\[[@ref30][@ref31]\] For example, in the TORCH and the UPLIFT studies, the annual rate of exacerbations was 0.85 and 0.73 in treatment groups and 1.13 and 0.85 in placebo groups, respectively.\[[@ref30][@ref31]\] Our results also showed that patients with older age (\>65), lower education levels, more severe COPD, comorbid diseases and lower BMI, patients who are male, and patients who are residing in rural area and vaccinated for influenza had significantly higher rates of COPD exacerbation. Although we did not investigate the role of prior exacerbations, analysis of the ECLIPSE study showed that the single best predictor of exacerbations, across all GOLD stages, was a past history of exacerbations.\[[@ref32]\] Consistent to our results, increasing age, severity of airflow limitation, prior asthma diagnosis, eosinophilia, and comorbid conditions were also previously confirmed to be predictors of frequent exacerbations.\[[@ref33][@ref34][@ref35][@ref36][@ref37]\] On the contrary, we showed that higher levels of education and residence in urban areas were found to be associated with reduced risk of exacerbation. The association between higher level of education and less exacerbation rate was not surprising as well as the residential area. We believe that the lower rates of exacerbations in residents of urban areas are mostly associated with more viable and comfortable living conditions and a higher quality of life. Thus, Suzuki *et al*. and Hurst *et al*. reported poorer quality of life to be associated with frequent exacerbations.\[[@ref33][@ref34]\] On the other hand, we think that the higher rates COPD exacerbations in patients vaccinated for influenza might be associated with the tendency of vaccination among more severe COPD patients.

Our study has some limitations. Despite high number of study population, our data are mostly dependent on self-reporting of vaccination and exacerbation rates. The validity of self-reported vaccination status has not been assessed in Turkish population; however, some studies reported that self-reported vaccination status is adequate in Australian and American patients.\[[@ref38][@ref39]\] On the other hand, especially recall of pneumococcal vaccination may be difficult since it is performed \>5 years intervals (until this study, only polysaccharide type \[PPSV23\] was available). Similar to vaccination status, number of exacerbations and hospitalizations especially in frequent exacerbators might be difficult to remember.

Conclusions {#sec1-5}
===========

Our results demonstrated that influenza and pneumococcal vaccination rates remained suboptimal during 2013--2014 season among COPD patients and the number of annual outpatient visits and hospitalizations due to COPD exacerbations was high in Turkey. Advanced age, higher education levels, presence of comorbidities, higher COPD stages, and exacerbation rates were associated with both influenza and pneumococcal vaccination.
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